The regulation of the development and function of the nervous system is not preprogramed but responds to environmental stimuli to change neural development and function ‰exibly. This neural plasticity is a characteristic property of the nervous system. For example, strong synaptic activation evoked by environmental stimuli leads to changes in synaptic functions (known as synaptic plasticity). Long-lasting synaptic plasticity is one of the molecular mechanisms underlying long-term learning and memory. Since discovering the role of the transcription factor cAMP-response element-binding protein in learning and memory, it has been widely accepted that gene regulation in neurons contributes to long-lasting changes in neural functions. However, it remains unclear how synaptic activation is converted into gene regulation that results in long-lasting neural functions like long-term memory. We continue to address this question. This review introduces our recentˆndings on the gene regulation of brain-derived neurotrophic factor and discusses how regulation of the gene participates in long-lasting changes in neural functions. 
The Bdnf gene in mice and rats consist of eight untranslated exons and an exon including a coding region of preproBDNF protein. Alternative Bdnf gene promoters are located upstream of each exon. Furthermore, splicing donor sites are located at the 3′ end of each exon whereas a splicing acceptor site exists in exon IX. Because of these alternative promoters and splicing, 5′ exon-speciˆc transcripts with a common coding region are generated. BDNF protein consists of a signal peptide, pro-domain, and mature domain. After removal of the signal peptide, proBDNF is cleaved by processing enzymes such as furin, pro-protein convertases, and PLAT, resulting in the generation of mature BDNF as well as the pro-peptide. The primary cultures of cortical cells were obtained from the E16.5 transgenic mice embryos. At 5 d in culture, luciferin was added into the culture, followed by the treatment of the cells with PACAP and/or NMDA. The changes in bioluminescence signals were visualized using microscopic imaging system LV200 (Olympus). The detailed protocols were described in our previous paper. 42 The same experiment shown in Fig. 4 was performed in the absence or presence of FK506. FK506 was added 10 min before the addition of PACAP and/or NMDA. The detailed protocols were given in our previous paper. 42) Scale bar＝200 mm. Because CRTC1 exists in dendritic spines, 63) CRTC1 at the synapses which receive simultaneous inputs of excitatory/modulatory neurotransmission would be e‹ciently transported from the synapse to the nucleus because of the selective enhancement of calcineurin activity. 
